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• Exam has five questions.  
• Answer all questions of the exam. 
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Question 1 (10 marks) 
For the MOSFET-Based differential amplifier shown in Figure 1, transistors Q1 and Q2 are 
mismatched due to their k’n parameters, which are defined as follows: 












 Derive an expression for the offset voltage applied at the input of the amplifier to 
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Question 2 (17 marks) 
For the circuit shown in Figure 2, answer the following questions: 
a) Determine the DC current values of Iref and IQ. (6 marks) 
b) Determine the Differential-mode gain of the amplifier. (11 marks) 
Assume: 
|Vt|=2V and λ=0.01 V-1  (for all transistors). 
For M1: K’n(W/L)=50 μA/V2. 
For M6: K’n(W/L)=250 μA/V2. 
For M4 and M7: K’n(W/L)=150 μA/V2. 
For M5 and M8: K’n(W/L)=200 μA/V2. 
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Question 3 (15 marks) 
Apply the open-circuit time constant method and derive an expression for the upper 
3dB frequency fH of the circuit shown in Figure 3. Consider the Early effect of transistors 
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Question 4 (23 marks) 
For the shunt-shunt feedback based amplifier shown in Figure 4, answer the following 
questions: 
a) Determine DC Collector current value of the transistor. (4 marks) 
b) Determine the transresistance gain (Vo/ii) of the amplifier. (9 marks) 
c) Determine the voltage gain (vo/vsig ) of the amplifier. (3 marks) 
d) Determine the input resistance (Rin) of the amplifier. (4 marks) 
e) Determine the output resistance (Rout) of the amplifier. (3 marks) 
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Question 5 (15 marks) 
For the circuit shown in Figure 5, determine the below parameters to provide the 
maximum symmetrical swing for the output voltage. 
a) The voltage VBIAS1. (2 marks) 




) of transistor M1 based on (
𝑊
𝐿




|Vt|=0.7 V for M1, M4 and M5 
|Vt|=0.8 V for M2 and M3 
|VOV|=0.2 V for M2, M3, M4 and M5 
k’n values of all transistors are the same.  
 
 
 
